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 This research thesis has developed some new knowledge on driving multiple 
single-phase induction motors of fractional horsepower in parallel connection using a 
voltage-source inverter. Mathematical models based on the dq-frame system have 
been developed with corresponding simulation tasks carried out to investigate the 
system dynamic responses. The knowledge gained is applied to a novel agricultural 
crop chopping machine developed. The machine comprises three sets of blades each of 
which is driven by a single-phase induction motor. The three motors in parallel 
connection are fed by a single inverter. To control the chopping machine, the motor 
speeds are regulated to 1,200 rpm with ± 5% allowance of steady-state speed errors. 
The developed controller is a self-organizing fuzzy controller using two-input-single-
output fuzzy rule sets. The main hardware components for testing the concepts include 
the crop chopping machine, an inverter (Frecon 3.7 kW) and a microcontroller 
(ARM7024). Testing of the machine with the developed fuzzy control to chop various 
kinds of crops renders very satisfactory results as the details are elaborated by this 
thesis. 
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